Motivation: Physics, the study of physical phenomena, is an observational science as well as a theoretical science. While most of your physics courses will lean towards the theoretical, our introductory lab sequence is an opportunity to do hands-on physical experiments. To this end, you are expected to become familiar with a variety of laboratory instruments and techniques, to carefully record your observations and insights, and to further develop experimental common sense and "physical intuition". In contrast to your exposure to DC electronics in PHYS 140, this course will focus on AC physics, with a special emphasis on optics, spectroscopy, electrical/mechanical/acoustical impedances, and both time and frequency-dependent physical responses. Combined with faith and critical thinking, your efforts to master the content of our physics laboratory courses will help to prepare you for a successful career and meaningful service.
Lab notebook: Each student needs to get a lab notebook (you may use a regular composition book, available at the bookstore). Use your lab notebook to create an accurate and thorough record of each experiment that you conduct as you conduct it, along with a record of your motivations, questions, insights and interpretations. Engineers or scientists must learn to permanently record their work in sufficient detail that they could reproduce any significant results long after the original experiment. Lab notebooks are also commonly used as the basis for reports, patents, presentations and publications. The lab notebook should be bound (not spiral) so that sheets stay put. Never tear a sheet out of a lab notebook. You will also need to bring a scientific calculator at each lab session.
Lab reports: While students work together in teams (usually pairs) at each lab station, each student is graded individually on a 20 points scale based on the report that they prepare in their lab notebook and their participation in conducting the experiment. You must submit your lab notebook at the end of your lab period for grading. It will be then be graded and returned to the lab by the morning of the day before your next lab period. Each lab report should be organized under the following section headings:
Reading Quiz (5 points): These questions will test your understanding of the main concepts that have been integrated into the lab, as described in the lab description. Print the quiz sheet, answer each question, fold it in half, and staple it into your lab notebook at the beginning of the corresponding lab report. Quizzes will generally be graded during the first 30 minutes of each lab.
Procedures, Data and Observations (10 points): This section will be completed as the experiment is carried out and comprises the heart of your report. You will record a step-by-step description of your experimental procedures and the data that you collect, including sketches, tables and graphs where needed to make your work as clear as possible. Also include and explain any calculations that you make. Insert numerous real-time observations, insights, ideas, reactions, and intent during the course of the experiment (e.g. "That didn't turn out as expected -why?"). The section is to be written entirely while you are performing the experiment. Record what happens when it happens.
Discussion and Conclusion (3 points): Here you will "think in the notebook" about the results of the completed experiment, interpret the outcome and its significance, and use a final sentence or two to concisely state the conclusions of the experiment.
Participation (2 points):
Credit is awarded for being fully involved in the process of conducting your experiment and for participating in class discussion.
Final Exam:
There will be a written comprehensive final exam in the classroom 254 CB, on Tuesday April 17 at 7pm (the exam will last about one hour). This exam will carry a weight equal to one regular lab. The final exam questions will be inspired from the reading quiz questions and lab discussions.
Final grades: Students should be able to receive an A or a B in this class if they diligently complete each assignment. Grades will fall off sharply due to missed or incomplete lab reports. The final grade scale is as follows:
Late work: If you miss a lab due to extenuating circumstances, you will be permitted to make up one lab during the make-up lab period indicated in the class schedule. Staff will be on hand that day to assist with the transport and installation of equipment. Because the lab equipment is returned to storage at the end of each week (usually on Saturday), it will generally not be possible to make up labs at other times. Work completed on time but submitted for grading after the due date will receive a 20% late penalty. 
